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ABSTRACT: 

PROBLEM TO BE SOLVED: To eliminate a problem that, a crystallization process 
for an amorphous semiconductor film, metal elements are introduced onto the 
amorphous semiconductor film and then a heat treatment is performed, 
furthermore laser annealing is performed to obtain a crystalline semiconductor 
film with improved crystallinity, and if a thin film transistor(TFT) is 
manufactured based on such a crystalline semiconductor film, there are 
improvements in electrical characteristics of the TFT, but at the same time, 
there are possibilities that a variation in the electrical characteristics 
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between each TFT is increased. 



SOLUTION: In the crystallization process for an amorphous semiconductor 
film, metal elements are introduced onto the amorphous semiconductor film, and 
then a heat treatment is performed to obtain a first crystalline semiconductor 
film which has a crystallized region spotted with amorphous regions. The heat 
treatment conditions are so controlled as to hold down the amorphous regions 
within a specified range of area. The first crystalline semiconductor film 
undergoes laser annealing to be converted into a second crystalline 
semiconductor film. A TFT manufactured base on the second crystalline 
semiconductor film has a little variation in electrical characteristics. 
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8. 0%.ffiL<lil. 0-6. 0%fc=5r£l&&!a¥ o^fafffSa^ififR^O . 3 0 vm* &±<?>i><Di)i& 

mwL&tmtbz.kim&Tbi. znzta. mrv rrt-siawt^fWi^i-scifc^saT**. <r 

tm&cv]in±.(Ot:tblzWhXmmx-h& . mL. ffiST o^kfi. m^W^^f ft"->S &Wi5fe*>{cfiiy>-r 

FT<ofstt«fc«r6iK«ii. wtmmtmmxtfi.fk smvt>&. mi. mm&ntmiimiTPTffym 



1. 0-8. 0%. fF^KJil. 0-6. 



^/K?3mrvumttSra^t^t>(0$rHl 0. 1 It^ 



4. if. TR££1- OXfcLfcifcfco^TSWr 



1 1 

[0030) mi:4t&mm(oim0>i.m i o . o n 
itftLtzwi* mo ( b) &£vmio < a > - 

(d) T^Lfciofc. 10. 0/*m l J£l±<0#NISfJ 
Siriae.&St^f*&5:gfcttK T F TOTOfttttt 

U 09 (b) tiiVHl 1*^ *MJMB«aiBatt< 

0. 3ximW^fe^l;K:Vvt§-g-UU JdRMHttiZ 
1^— ifr--;l-£frfto*:*§^\ u— (P/ty-ox*^ 

M^MUMWeom^ 0 . 3 0 m m* 6Lh«?)*JHMB 

t o o 3 1 ] jjeois*e?fl«3*iftiHMPre* 

m-yVisX? (TFT) v %*.>vwtf 

5. 

[0032] 

[0033] jt-fSKkLT. mZO. 7mm. 54> 
X-7C VD3^£ffiV*T. ^3 2 0 0 nmCOgftjgHfcJl 

9&-t&7&&mamBT io PP mtftZMomi 

(««5ral) *&*U &K£S£5 0 OT^»BSg 
HSlfc 1 «rt5k K&OS 5 5 O*C0>fflWJn»C4 

gtti t & t gwo+fc&fc tih ^anmntfommma 

ffiS. 1 OWTF T£7)?Stt)gt 5r&aSgc»®Sfc*t L . 

1. 0-8. 0X£&&tSAKg£R£ftS. S3 

<7)#^<7)ffiffi<i. 10. Ojum^TTfc 1 ?. 4^ 
k i> l -p^ u s nST5aoiaW0 . 3 o /x m* Jit 

[ 0 0 3 4 ] m 1 2 fc, H?JtffifcfH>T t-A<7) 

9tiflifcJfc{-t& U-*tf-AOKH»tt*llttfcS«*-S 

«fTSr<. PJi^tc. SB&fiHfciWii'— «ft'-A«0X 

[00 3 5] *-f . HI 2«WHHt-?V^TRiW*. 
l^~fjWH»l 0 0 1 .A^asfcU— Tt'-Ati. v'J y 
F 'M/UTl^ V >X\ 0 0 2 a fc 1 0 0 2 bfcj; 0 » 
u-if t'-AOjtff ATMtcJt Ltt*Mn*ifciMW3ii6 . 

fflBKJiMt. 3e9»<»MWT5 5-*»A->fci:S. ffj 
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1 2 

if t'-Mt^ i/V y f im/utw I'ioCi o o 4 tct 
0. ^-j^lrxou— rt'-Afcik*>£>rX&. S5 
-1 0 0 7T-R9f£*U *<0gL rrU'rh^y^K'J 

#;n^yX l 0 o 8tc «fc 0 » mtffi 10 0 9 fcTfftf 1 
tf/PUyXkte, 2tfcOvUyF';»;n^yXT1S)£3 

10 R£3ti6. 

[0036] &fc. EH 1 2«JbHW»lr . 

WHKS 10 0 1 ^ffi^I/— f t*-AJ±. >• >J V 
F'Jtf/kTU UVXl OOSCJ:^ U— ft'-A<0 
3IMf*l*!t»L-caft*rtrr. A^-o. «*f6)J-*tLTg 
a*fafc$MH*fi*. SE3Srrt^3Wtt»4rcii. fltfttg 
fc*fc£fcfcf6. ffSftftftli. *?^+t;7 

t>fi9kf£. icofiJ^T-a. 7^-flk^oTt^. -e<7) 
^ ^yvFU*;uuvxi 0 0 4CT. u— Th*— a 
20 liHgS^Ml 0 0 9 t-ciojc^«5/is . CiitJ: 0 . 

[00 371 4fc. »*0M^S«rU— 9%ES»tt?« 

lo.oc moa«u— f timi-ti 

30 jrffi««ie?»«>-«tHi3fc5«f. 

[0038] v-if^jgs 1401 frtajjtp-iri:- 

Aiit'-^xdrXyNVr-l 40 2ti->tf-A^ 
X^h$^rU— ift'-Ak^rO. Mfc^O^-^ 1 
403. f-#l/>-Xl404£iiT£«1405Cj£ 

/UmV>-^ 1 4 0 3<Ol2|«KtJ: 0. IfilTU- ifh' 

-A^siarsfiaw^u. mmtmj *-? 1 4 

0 3 «<¥nHBHE L^i52> k . ^ T—Wfi 1 4 0 8 T* 
40 Lfc*T6jt»«rtS. &1C#>W<SX~7 1 4 0 3<?>5t 

jmnEiCL^&k. xf- x*<i408t-*u^rfii 

W{ai4«iW» LT t f -<9 P yX 1 4 0 4 fc J: "J Muau 

&B«S»jST1t«W=S:U'-f'ftl8S»k LTliY A G 
50 -T<0«3TO9WW*«Wft*i4. 



1 3 

[0039] «±<D,fc o %mz'}t$&m&Ti-rhtii 
M&nta&mm&mi. t f toss/i t &4«tK£ 

fcV>T9 9%fcUife a B H fl:LT^4. HBUUHZmfm 
tSKTFTtfMW-ik, WiiiTFT^m^W^tteo 
tf6o&l£J»fr<&4. 

[ 0 0 4 0 ] Sfc . OM¥«flcRI: LTtfMPWMIc 

imttiA¥«»n^»9. * 

[00411 

XeC lZ^fy7l/- «f Srffl^TW— f7--^£ 
[0042] W&bLX. WZO. 7mm. 54>1~% 
C VDggSrffl^T. 2 0 0 nmaaftBft&SK 

£aru mmn^smmizms 5 o nm^fsg 

T. ftitiim~y^Kff£i8"4a6\ mEBBf- 
y?/Pj|Rft(filMff8*10ppiiu *«5ml ) £ 

[0043] ijCfcr. £K5rSS5 0 CC<75SS#ffl§\t 
1«BL Mt^5 5 0WMJgfP^t4B|f^MS 

oOTFT<3gttJifcfc4iR«^C*ait4a*mSI 
ti^ssm*»*mi! 1 -5«)TFTofflliJ:45i«<0ii 
«fc*TLl. 0-8. 0%£&4ttfiflrE&HR£ft4. 
ifc. 1l£K*«a£ i 9&#«tMD a o fc$€*:&<0# 
Jl«!U*^*<0raBi. 10. O^m*HTT»0. 
^< fc t> 1 o^HMTKMeaSffiPO . 30<x 

ft. 7A^ftc7)XeC lX*->VU-1f (jfcH3 08n 
m. /<;WS30ns) L 3 3 0 8£<£ffl LTU— f 7 

£fcU 5 0 0 m J /^k*OX*/P=?-£{H11£;>j5r 
«h>-0>4. ft'-AWMXJi. Ifh'-Aco 
ttJPT' 1 0 X 3 0 mm (i^(c^fi(S) Z'hh. B5BX e 
C ix*3/vv— ftmiK Hl2fl5J:-5'Srfl6*»ttt 

&*T&3. l^T--/l4*^ftR«*Wi. TFT 

4. 

[ 0 0 4 4 3 zn X i t LTfW3ft*:ttiMRi*l!8: 
TFTOiSttJIitft.tf. TFTtf>««W»ttWtf<90 
*U0»8r<*4. 

f£. KrFxJfi/?!/- !fSrffl^Tl^—fr:--/PSr^ 
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[oo46] m&m 1 1 moumzsmmitim®. 

»Wf 4jS»$*ff3*fcl8»*aHW4. <Kt. 

£is«5 o oxmsmzmjz i f$fa. sstsss 5 0 

Mlzi. r) Bm£ltiMt& tloOTF TWffittJB t * 
iW^CM ft4^^^^ifim* 5 ffi£ 1 
TFTtfJSttlfciSrfiflWWfflfflUcitL. 1. 0-8. 

10 izxommzmM9-itt&bmMMm*v&*ffM 
ma, io. o/£»«janpc*9. j6«o. ^Sr<fcfci 
-imsmmwMm&o . 30v mnxboto*** 

-If ti 9 . a 1 2 <t -j Srffrife-CV— r 7 --iV 
[0047] Znt?tz.l.XfmSttf&3tm£TFT 

=5r<&4. 

[0048] mtm3}4&mmiim3mifM:-*t: 

[0049] utew i fc fmmftmTstM&i&gm. 

m&T&jmzttZttmsLZMmz.. &t. ms. 
£3«5 o ccosssant 1 wsues 5 0 

■CWM^SffiSvt 4 ^ESJWM^ff £ -> tz . m§£Mm 
ate J: 0 Sfttt£l&IM:3-t»- 1 ->^T F TmSBMb* 

4 m&owz&i tiz ayuma&Nsmros 1 

TFT«5SSffilk*4IBIi«aSBitC»L. 1. 0-8. 
30 0%j:*:4«AffgKR£#4. 13£tt*«lC 

U, 10. O*nn2UTFT4>0, ^<kfc lo 

-r&ta&mmi&bzz>. zcot&. ArFi^wu- 

ffifiQ b & *«M£& V 9 9 XBU-JftlMt L T V » 4 . 
[0050] «r^«t 3 tLTfPS$^te D a n R^K5: 
TFT05iSttlift*Uf. TFTtfJttHWttttfXffco 
» «U^r<%4. 

[0051] [3ea^)*«is^{Wi^S!ia*ff^o^ 

tt. YAGl^-1fOS3^«=S:ffl^TU— fr--A> 

^ff<f3**fcok»TaW4. 

[0052] XJSH 1 klWO^ClWIIMBiJW. 

BW**45E****3lte«HKfc»IS*4. «fc. 

t:<?«*#B»t 4 4BkoM & If* -> ft . «T!E)M!»& 
at J: 9 VWtHzmiMtZlt 1 o<0T F Twffittl b «r 
50 4«Wk04*C -^iix4 i/MlS^^ifiim^Wsii 1 



1 5 

TFT<viffimtz&mm<?>mttznL. 1. o-s. 

Id. 10. 0(imt&.l-Z-h f )- frr>. 4«Sr<kklO 

%m&iz x . a 1 3 terser «t ^ %-tmx-v~<f7-- 

tVZfttco. U—f7--/U&7y&£&mimi.. TF 
T^ttJgift£«i-!!tfcU-t 9 9mt*SffifcL-0> 
-5. 

[0053] i^idt Lximstifziti&mfmmz 
[0054] imm 5 ii&mmftamxnim, 
[0055] m& 1 1 m®<7)M;x-&$mivm®. 

5riSS5OOTC:«0^#fflSvtCl^S, SgfciSS5 7 5 
T;wg3Bf^K4ifiH^M*£fr$:-?*:. SfiSAo^ 

TFTcomimtKzm&wmmtznL, i. o-s. 

Jd. 10. Owm 2 UTT-J>0. *KKfct>l-? 
^NI®S«^Mm* { 0 . 3 0 At m*£U:Ok OtffiRfc 

[ 0 0 5 6 ] ffraOJI39metttttt*)l*Ll: 

BffilW^TFTojffittJBfc'rhJf. TFToBSUMf 
tt<0{ffeo^{d^<^rS. 
[0 0 5 7] (9BW6]*£ltfff*Bl4~~B2 0£Jfi 
^■CSIW*. ddT»i«*»jW)B*TFTk. ^ 
«*0Wai=3at i»ft.6B»HHW>T F T £H-2HS± 

cf^s-r it/-?-*!?: hjv ^**i6Stov . 

fWXS»=«->T«WitW!W6. EL. Kffl*H*C 

f^Ellte n */MET K T t SrBfl/Trf & <I 

[00 58] 014 (A) fcfcWC. StRl 500Wi 

SfiU SOOOTFTSrJB^-r&Sffitti. KtRl 5 0 
tW4fcti»tHft«3aR4rfc*OT«U8 1 5 0 1 £ SUM 
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1 6 

■tS. <HiJi\ 77X7CVDat'SiH ( . NH 3 . N 
2O4»fe4WSfLiBMtaftaBBR*10 0nm. |5)K 
tcSiH 4 . NtO*»^fmSilSKfl^^tS^lRS:2 0 
0 n m<^J§[?(C«SHBflM-&. 
[0059] iRtc;, 20-1 50nm (4T4L«d30 
-8 0 n rn ) ^3TMMM&**f-&¥*flcBl 5 

*ttTJB*i-i. *5l*S^T'(d. T9X?CVDteT* 
ftH£*«*5 5nm«>WSWe«U;. JMHNIIS* 

iftRl 5 0 2fc#iSBEa&JKl 5 0 3afcttHtJfflR2i 
$^Ifc*^S. (014 (A) ) 

[ o o 6 o i <x^x\ fflMBsa&m 1503 a±c. e 
fl^wt* Afts* 1 -->^t f tcd&gm t *zmm<?> 

iSttlk*i»i«iilft«Ui. 0-8. 0%k%h 

te&fts ^m^^^mn^n om&tt.. 1 0 . 

0 ^ m^TT* 9 . < 1 1> 1 oolHHMI 

30 «<offim*«o. 3 0/im>j^<o&o«(i»rr«iaaflr 

8%Rkft&. (014 (B) ) U-if«^Mt 

i?r--,\ / ®<v&& i 8fmmi . t f T^^sttw t =2r«. 
t^tioT. it&n&mm<?>m*.mm.izhx&tf. 4 

0 0-50 om eHSK0AaSWl*?f«rVK 
4Lv^. (H14 (O ) 

[006 1] *LT. ea^lglSl 503 bi&ttt 
40 ^StJLT. 15 0 4-1 507 5rJg«-t 

f-<oa. TvX-rcvD&ttdiX' I-, 

5 o- 1 0 0 n mn&zemim&mzx h-?x?m\ 

5 0 8fc»rtW"6. (HI 4 (D) ) 

[0062] IXUiJZh-?*? I 509SrS^»t. n 
f-fr*44HTFT*»*-ti*KJN»|cJB 1 5 0 5-1 

5O705£MfcL£ofg1|E£8l»rSBWT-lx 1 0 
is-5 X 1 O l7 atoiiB/'cai3mi4"WSUfeT'p52^fi-^-fl> 
^*E!t4)7C^tLT--Kny (B) S:8aniU:„ 
(B) OiSJHBi-f^y K- rSt-5eS6LTtJ^^L. # 
50 H^K-SISSrlfiiS-r^ 1 5 t|SlB5(iayjllLTi3< I k t> 
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;:tWDy (B) jKlll*i*-fLt>!fia?T* ?^;MTaN) . 3AL9>7Xry (WN ) . gfl: 
tfay (B) fc^Lfc^SWMl 5 I 0-1 5 <TiN)M. Hft* y r-f y ( M o N ) 

1 2«n^*;H!TFT<0L&tHBBE*BfffiO«i -f*. 4fc. ^® (A) 1 5 2 lUtftffHflk LT . 

4(e>) y>-yiM KsawtTtfiv*. mmm (b> (i<£g& 

[0063] B»nns<?5ii^*ii4BTFT^LDDa <t£m&t:Mz^?h^mmmmt:im$it& kj* 

mmmhtiMz, nfifcft*t-6Wah?i3EfrftK <, ^Sr^aaK(cHLT^30ppmWTh^t^ 
*^flcJ11510. 151 lfcaaWWOSfcrti. -to *y^*7^(W)«lBRjMfc3 0 

fc#>. *6*»tftl/yXh7x; 1 5 1 3—1 5 1 6£ p prnJ^Tk-fSC: k X'2 0v & c mfelT^itfiSai* 

(P) Wtm (As) £fflVtfUf&<s ::tli'Jy [0 067] (A) 1 52 lfcfcl 0-5 0 nm 

(P) £Sdnrt^<. 7tX7^y(PH 3 ) fcjfllvfc (#£L<te2 0-3 0nm) k U ( B ) 15 

-f*yK-7ttfr»BLfc. »*SilfcT*S*»«15 2 21*2 0 0-400™ (jffi L<«2 5 0-3 5 0 

17. 1 5 18tf>yy (P) i§£tt2xi0 16 -5xi nm) kfMf£v\ *3SIWT1i* (A) 1 5 

0 ^ atoms/ c^co^mt HxH&l K *!B*I»+Ttt. 21C30n mOl? ^/fk^ y . 

^ZTm&^hf^mmmi5l7^l5l9^t (B) I 5 22fc«3 5 0nmOTaR£J8w vvfft 
*L&n3!£#-M -tt&ffimcomj&Z <ir) fc* *ffi"CJft£L*:. .rm/*y$^J:Sri»rc 

ryy <p) srShiLfc. 015(A)) 30 Kpit-r&ittf-css. h«l^v^, mm® 

[0064]*fc. 0S£y vmZ:t'£X*) (A) 152l60Tfc2-2 0nmSK^>B5-cyy 

l&£LT. HL4 (E) k@15 (A) T«JnLfcW8 (P) »K-rLfc«an^j£LT«<^k(£ffinrC 

Ha+^5oo-6oox:ri-4Bra^«swi^ fahfcg^jfc£B6fcP»fc* im (a) 

u-^rSttfb^^io^o^k^r^s. «■ (B) *TOfc*^ftr^*y^awy-h 

B#*»fflLTff*->rtfiv>. *mtm?l±. KrF WiRl 5 2 0tBBW6^«rl»C^fc3Vr*6. (0 

x*^^U-ift-A (M248nm) S:JHt\ & 15 (C) ) 

*U— y*»jftLT. 5HBSa»5 — 5 0Hz. X*/P [0068] &(C. 523-1 527 

^f-*«10 0-5 0 0mJ/cm«kLT«*U— f fcJBJSUSWIKA) 1521fc**Jl(B) 152 

<- 7 7 7m££ 8 0 - 9 8 % t LT L T . 30 2k £-JSrx yf-y^LTy-hS® 1528-15 

ft»4^3WBlS5ftfcS«4ifc»ILfc. ft. U 31 kSMSMl 5 3 2fc»fcf *. y-MMl 5 2 

-if t-AWS»fl^tt«^I^S*l4iDHa=5r< , 8-15 3 1 fc^ffijRl 5 3 2UL SCR ( A ) 

IOHhWtB»J&«Uf A^. j£&1528a-1532ak. «BR ( B ) 

[00 6 5] f LT. y-MMSRl 5 2 0£7*7Xv 1 5 2 8 b-1 5 3 2 b ktf-ftk LTJftfcSiVO* 

CVDJfestfcli^y^ffiSffl^TlO-l 50nmc7) &„ £^ -^|3J|gfcjft£r& y- hSfti 1 529. 

&ZT^ti*tsiemtmiRt?>* witf * 1 2 0 n 15 3 outochmhs 1517, 151 so-st . y 

li. flfe^0^l^^tf^JK$:mi±^ii^fflj&k LT (Hi 5 (D) } 

fflV^ttfi^. 015(B)) [0 0 6 91 ftV^r. i»eaH^pf-ir*;USTFTO 

[0 0 6 6] ifct, y« h«ffi$-»SW6fc«>fc:IB 1 40 V-xtR«tiJ:tf KU>f yfBa*»«-f6«:«>fc:. pS 

Kd>^je»9«fB (A) l52 1tAHi»»^*&»« tm&ZtihmmtUl/XVvx? l 5 3 3-eWBL-C 

JH (B> 1 522k*H«S*fc. (B) i 52 ^3< 0 ^LT. VXvV (B 2 He) ffflV^tUvH- 

. f-^(Ti) . ^y/ry 7UT^*iR«l 5 34fc»*Lt. JLtO»«^*a 

(Mo). fyfXn-y (W) *><?>a!tf*ut7C*. ifc y ( B ) iS&'li 3x 1 0 20 — 3 X 1 0 2J atoms/cn 3 k ; Sr 

4K)T»ritlTh.fcra<.S«W(A) 152lttHfl: SO MHp^t^ (H16(A)) 
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1 9 

[00 7 0] n^*7l/STFTlc£lvt\ y- 

JftfiSrfTfrofc. ^y*XhC9VX;?153 5— 1 5 37 
mm 5 38-1 54 2£^f£L^ CWi. 7*J*7 

^(PH 3 ) tfflv*-<*yK-7tET1f^v\ 

liWoyy (P) igjg£lxl0 2 <>— lxi0 2l alo«s 

^$1 5 3 8-1 542C*4*l*nMS-ff*"r&^ 
«8l7C^)i@!g£ ( n* ) (HI 6 ( B ) ) 10 

[0071] TOtftftttl 538-154 2Wi. 
mlSTSKJnSitfc U y ( P ) ifctttfoy ( B ) 

(p) 3t^ifita$/i*<?)T. mxmvmiLZtvkv y 

(P) (B) <GOTBi#£*<Tkftv\ 

4fc. l 5 3 8icaara?tUr'jy <P> «ft 

ttHl 7 (A) T*ftlS#l*3ltoy (B) ^g£<01/2 

[0072] -f-UT. B*aS^>n^*^STFTfiOL 20 
Xg*fT«r->fc. ££Ttty-fWR153 1*-7*? 

10 ie -5Xl O^atoK/c^T* 1 ). HI 5 (A) 
J:tft3l6 (A) fcHl6 ( B > 'C«ta'r4^»»7af 

osa j: o tfig^T-aarr & - 1 -c\ 

%®$154 3. 154 4^*W*S*L&. «WW 
wWRK»J»Sl 5 4 3. 1 5 44fcft4it& 
nS^#^^^«!B!7C^OieS^ ( n" ) b&t. 30 
(SI 6 (C) ) 

[0073] z<wk. *tL^*uo«Brrastos*ifc nffl 

S*»X».SrfT*r o . ZoyJMiy r - *xr--;U 
/^(RTAffi) Tlffr 3d CCTIivr 
IBRRIK^lPPmaT. «4L<liO. IppwHT 

tf>s*SH»+T4 o 0-8 0 o*c, ft^wtc<i5 0 0 
-6 0 OTC-cff*: 3 h<nx*h 0 . *s3t0t«i 5 5 ox; 40 
TAfmmSiSmi^^it. ttz. SKI 5 0 0<; 

ti. 8 0 0t:t h ll^OMMSJltLTtA<. ^tfc& 

[0074] ^^jisMsatcfc^r, y- 1 5 2 
8-1531. tsmsa 1 5 3 2Mt^iii 1 5 2 

8b- l 53 2bUL 8jfi*^5— 8 0 nmffyW-i^XM 
«H (C) 1528c-1532c3WBtt$/iS. Mi 50 
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fcf* (B) 1 5 28b-l 5 3 2b#5>y^j*x 

y (w) t^WS^tliaft^y^rV (WN) aStiftftS 
il. *y?/^ (Ta) (rtS&IZttmLfyflV (Ta 

n) ttz. mmm (o 1 5 

28cM 532ctt, ffiS4fc«T^-T=jr4f£ffl 
^3tS»**tfr5X-vSRl«fcy- b©S 1 5 2 8- 
153 1tBUTfcH«fc«*^fiifc3fi^r**. S4> 
(C. 3-10 0%^>**t*tfSf»l»*T. 3 0 0-4 

oTiftV*. (Si 6 (D) ) 
[ 0 0 7 5 ] &i>. 3 Ctt*m»fMW. 

Lfc. ^J:3&t£®Tl>TFT££&$-£&<r 

*A««!H«fr6l^«^#J: 0*F4 L*»ofc. dco 
AR7»^»*«^a<?>-ofc: 'J y (P) tri&y^ 

j£3»i;y (P) ^Bffl4H16 (B)T'^B£L^r^« 
%ffi«<n^) i:Rg®T'A0. Si 6 (D) tC^trS 
ttftraOlrtSarafci *} . n^*A«TFT*5jtt|f 
P f-Y ^/PMT F TV)* y *;WBflclB«3&»fe*H7C«Sr 

1 0 0 7 6 ] 4fc. 4»aBfcl»*r6¥gB±16t:fc* 

B»»l^+fc#LT3-10^%<0Jaft** 

fl^ftKtrfflK^s 00^-1 1 5 ox: (^L<ii9 
00-1 ooo°c> . jsaisras^i 0^-4 40 (»4 

U<«i30^-ll^fS) T'feS-lW«asa«:tT*-5. ^ 

6. E0^>. ^oyyTc^y^^yy^ffltioT- 

[0077] ?StfHL& J: AKfcwXB^T Lfc h . 
y-hB»i:"r*»2«PBB*»tt-rs. -0^2^ 

(Cu) £*flMi±-r£3WW (D) fc. t-f^y (T 
i ) ^y^/P (Ta ) . ;y/xry (w) , ^)ir 
ry (Mo) «^j£&«CJe ( R ) fct«ntfi 
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(#4L<»12 5 0—3 5 0 nm) aitL{fft<. gtg 
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[0078] -f-LT. y-N^S(C^S^Sy-hS!S 1 v SU0)n***/UffiTFTl 602. 3S2tf>n** 
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1 54 5h5rX^f->^^LT. y-Fffi&l 54 4. ffi^SSl 605#Jgj£U:. aWiBKlTliflEaLJ: 
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xzmwzvyj xv+yym?mmm <e> ^a®6» -rusnr**. 01 9-csrr a a* fc»ofcBfH« 

tswffi (d) <7)mty±vm£L, *<o» uvaser, ^a. ai 9tc^tig^^»rrsgj(c*rieLTv^ tl 
v+>ymmz£h??x.v v^ v^y^xmrnm (d> 4^; hi 9*±. hi 4-hi s^waKBSHiWjBw 

£&£-f£<rfcfc:J;'K TMSfc^aWJolttSfi-oTy 10 »4fctt>. ^il^^pvtu*. y-FBSRl 54 
-FE&£^£^££fc#T*;**:. (@1 7 (B) ) 8*i. g^?^Tv^v^»h)6SB|^LT^^T^ 

[0079]mico@^»Ml550(i500-15 4^fWIl 507fc3cMLT^&. ^bn&LTV^ 

f££iv ^fL^iiOStt-¥#«c®^m§^: ^T^SLoff«^^$itTi^. 4fc. 156 3 

y-A«t-§4 F U-f y^(c^€> ?>99h*- V-*K* 1 5 5 4 V 1 6 2 4 fc <7>r? >^ 

Jl/£jg*U V-XEfcl 5 5 1-1 5 54fc. FM ?F3. 1 5 6 4tiKU>f VE&l 558fc FH y« 
ViSSl 555—1 558£^l£1 -ft. S^LTW^ I 6 2 6 FSL I 5 6 5WFl"f >®K 

0 s . *^JfcWT1i<I£)mffi£. TiR£lO0nm N T 1 558fci5^ffil 5 6 1 0X2 > 9 9 ft 

i £ # tfTVU 5— OWRSOOnnu Tiil50nm ^1 1 6 0 5 & . H*T FT1604coFt-< >HftS 
StX/n" 7^ata8LtM Lfc 3 fifltS^ffSRfc t 20 16 2 6 1 6 2 7 fc FlfcSR 

fc. fctfLTSJBBKl 5 3 2. 154 9#fi£&fg«TJg 

[OOSOiat, AVyy^i/gygl 5 5 9fcL j£3*lTV*S, 
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^OttSr^flaSl^irifcTF 606. V-XSgi607a, 1 607b. HMV 

T<?D#tti^fc»LT*4Lv4S^»^^. Jg$1608a, 1 6 08b£:GrL/O*S. Sl^)nf 

if. 3-10 0%^7k^£^&#ffi^T\ 300-4 t^HTFT16 0 2Pl W£¥3«ttl 1 5 0 5 £ 

50ttM 2«^«MIHI«rtT43fcA<. h& f-v*;WBi«RWl6 0 9. y-F«Sl 5 2 9fc£3r 

^r9X^^^tffl^TfcH«oSMR*«»fefL 4LDD«W1610 iOJ:3*LDD«WS- 

w^"Cftt:B*««fcHW>lEttift«r 30 LovfcStf) . V-x««16 1 1. FW>««16 

ht&>0)-3>99 h*-/b*»«f*afflLB«C*5V^T. 1 2**LTV*6. £<OLov»S<?>f * 

y^-vaVRl 5 9tHP«S:»«Lri3UTt)fi SttO. 5-3. 0/xm. ffi L <t±l . 0-1. 5u 

(H17(C)) mfcUfc. S2£0nft^lTFTl 6 0 A 
[0081) ^>ft. ««»E^^^&S20JRIStffitt 1 5 0 6£***A**SW8 1613. LD 

HI 560*1. 0-1. 5jum<7>B3£J8£-r&. # D»jl6 14, 16 15. V-Xf«16 16, FV 

«$BSfcLTii. #>J-f Sh\ T?>)/K tK'JTSF. 4>««16 17*lrl/0*. ^OLDDgtWiLov 

tflM 5 FT£h\ BCB (^/^D/fy) ^£ fH«fc^- F«Sl 5 3 0fc»S:^V\LDD«« 

temtiZkifiVZh. i^tli. S«(cSE«tt. Sifi 1^. ^^)J:3^LDDS«?rLofffcEf ) fcaWBflES 

^"fi^^r^y-f 5 FS:fflV\ 30 0-CT&ISLT fl. ClOLof ■rfH«O^^*;kfi^|pI^fi$U0 . 3- 

-fLT, SB20JBHI6KR1 5 6 0(CFM 40 2. 0 ^m. #4 L< <i0 . 5-1 . 5um^hi. S 

VBIIl 558fc3^&3V5'?F#-A*#«U S *TFT1 604W4. ftR^iWi 1 5 0 7tTf-v* 

««B156 1. 1 56 2frJBW"4. PBWMBi. 38 ;Wg*««16 18. 1619. Loff««1 6 2 0- 

saasRftss^fcTi^w^MTOiJB^wf 1 6 2 3. y-xifciiFM >mm 6 2 4-1 6 2 

V^Wffit\ ^ftWT1iajeffi<0?& B H«SI£afc-fS 0. 5-3. Ojum. *f4L<J±l. 5-2. 5x/rnT" 

t«>t. IKt^f ^y^feRfl^Xk^t^^S f»^> 0 Sfefc:, »*'E»1 532. 1 549fc. y-h 

KftM««R ( 1 TOR) £ 1 0 0 nm<?)J*Sfc*/t-y IHtRfcR btt^&A&MMHfc . S^TFT 1 6 0 

?acT*!*Lfc. (H18) 4^FU>f y««16 2 6twJ6«L. n!B*f+4t4?F 
[0082] ZoLXm SfcWC. »»0IB<?)TFT 6 2 7 fc^ftftSS 

fc^ig^SSTFTfc^^t^^*^?^^^ 50 1 60 5^JB«3ft.Ti^. ifc, *SWWi«a^t 
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£itfffiM& 17 0 5 £J&£L£. fifljRS-iB&U.: [0093] «R«0T.ga. Hi6ff!6fc^LfcBl 4 
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» (B#^*> ^Sttx^— 1 17 0 7 frifM-LTIS M£K»MM> £UM0£lt£Sd<S&L 

SAL. SjJ-J? (H**?) KJ:->T5B£fc*M:U:. A^SST*** 5 , «fiW**«BRtriWr< b fcf-** 

7«a««(ca^tttf?jSES^^Srffl^ittt'Av^ £OJ:3 /P»*««*>^HHer&^* t J: l Jtf4L*»-93t. ^<7)# 

£LTB20£^r??4 7?Hj?xssftRwK «a5*i»3c'*-i#«w— rxiyv ( p> tz± hy>? 9 

[0087] l3Lk**fc . B#T F TiJ ± tflBMBR* Sfc 'J >- ( P ) OjSSIiBJ 17(B) TJWft LttflK* 

«** Stt&Kfc CT . #B***flM- & T P TOttS tttt ( n* ) J: |3HM£Ti> 0.016(D) tejfttfiStt 
* { fijSfl:Sfut:r^r-f /vhy^XffiafnS^ISS- 30 flaS^ftSaafcJ: 9 . nf-**A*TFTi*J:tl f pf- 

tmt& Z b ifiT*1z. **/HBT F TOf-v */l^j£^&>4>&g;/c^£-y y 

[0088] Srtf, *£lfe0Iti. IdfcHlTKSiiJttf *y yXTiifciPCSfc. 

sQfcfl7*>J:tf8<7HW t ft> -t § AtCffl^^-*^*.! [ 0 0 9 5 ] ifc. ^JSrcHtBfcfe'fS^eaffittft 

tablet**. 9. «ttR£3*ifrvv Mitf. fi«*4WWB£ift£L 

[0089] [IS(OT7]3|^|itgrrfi|gflSM6*>ftiS fcfg. IS3^K'K:*tLT3--l 0im%<r)&fcfc£ 

H2 1 *JflwC*r. ffHKHRfc8UE#8 0 0-M 1 5 or (Jf 4 L<«9 

[0090] 4-f. ^SfcffMc&oT. 321 (A)tf) 00-1000X:) . SSgHHa** 1 0fl~4 B#ia (IS- £ 

ftii. @2 1 (A) «H14 (A) L<a3 0*-1^) TftStiMPiS:?T-3 . C<OXS 

[00911 &^X\ g B a Dfl:£Bfcg-t&&g«S ( - •■> to ( i£fc- ^ ) b : 5r^T«yS#fflm i t'CffiKt-& . 

a^y^/U) fcfflvvcfc.&ftfcfftrp. m*Wta. # [0096] 4^. ^fS3t^$-|**-r5*g*«afflU 

^twfe n D D fkS^lOOTFTCDvSfiyi}:^*{ii«0'M [0097] (*JfefiSI(8)*^iSWT-ail^7(Ci>{t& 

ttWt*4«W«)BB«t«Ll. 0-8. OXifritt CH2 2 Srfflt^l". 

A0%RR£tt&. ncmsac i oa^wc so [0098] nr. SE*W6ca6-9T. H22 (a> *> 
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[0099] anT. &mm (4$m.mTi*--v* 

y-mx-mtx. &&7m&t;mi 9 0 2i^mm 
tmi 5O3a0)±mizm^.-ti>. (022 (b> ) ; 
zx'&m*mfr&m7imi. -^;KNi) tw-t 

(Gc),ft(Fc), rty-J^J* 
(Pd ) . AX ( Sn) „ 18 (Pb) . a/<jl>h (C 
o), ei(Pt)^(Cu). i (Au) . T/PS 
(A 1 ) ^H-J^TCffe&fiS. 

[o i oo j tfc. -*mmx'tz?.t:>=i--hmx---/ 
t'dzi n&ffimx-tc&mm (^mm<r^i^\i--,y 
ttz^ -*mtmx'ii^mimit^mi 9 0 2£# H B B 

g¥^ttSI 1 5 0 3 a^WCJgSLfcWSr^LJt^. 

[OlOlJiKlrVC. 5 0 0-6 5 0t3 (#£L<li5 
50-600X:) f6~16l^fa(ffiL<«8-14 
BUS) ^SSISSrfT^d. *<7M£. feflrfb&'&fTU 

*&asT«*is (^uttPiT-ttea^sis) 1 9 o 2 
(022 (o > ztitzxn. mmz 

feFeftStf l -^TFTO?£t^fc&£«igfiDtf>t::£i 
fc&£gU^ESC*tLl. 0-8. 0%k%&&&W 
fc2ittt£<7>4t£knmm>&'!<r>Mmii. 10. 0«m 

, iaTT* 0 . i?%< 1 1 1 -ymt&&m?m 

WtO .30// mSOh«0t,^#i&1Ste 0 r n fiS^K 
ttth. =Sr*i. «»»Wc^ES^^«S-»fltUfc^ 

ffi^rt (»OJT^Lfc;fr|in) 0£.P*fbWE*Tl,. EE 

^^^StLTIi^-Ky^^rt^S. -fit", 
0 3£Jg£Lfc. (132 2(D)) U—fT=~-^W) 

i&mtmmti . t v Tcmm m$.\,z&\ >r 9 

9%£UJ&&fcLT:ii*. 

[0103] imcoxmii. 5aSH7tSLfcH 1. 4 
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s. 
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[0105] mWH9]<mm£jikLfcT7T<7'? 

vv9 xmrnm^wnm.* .023 <r>mmk m 

HTKWi. ff. 02 3li. 014-01 9t»J6ft 

[ 0 1 0 6 3 02 3 CtJk»T7? T < h »J ?X&« 
fiyXWsil 5 0 0±KJIMSiifc. ie^igl 7 
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04*«KftWi. H2lCRIt^&IBM9IBttCMOS 
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[0107] a^ifeMl 0]*»W^SQIL-CJB«?iifc 
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[0108] {-OttfrtTWte LTti. h'r^^ 
5. it 9 foil* 3* 7n~/x9 9- {\)TS.&ii\t7 
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[01091024 (Ajli/t-yt^ayewc 
30 ft i). *«t30 01. »'®A^aS3 0 0 2. ^S3 0 
0 3 , dp-slf- K3 0 0 A^%ts. *«W^B«A^ 
S 3 0 0 2 , 3 0 0 3 ■■?>-?- OffiiDfl^itPSBt: 

[01101024(B) J±t'Tr.**J*7Tft 0 . *«t 
3101. S*SH3 10 2. %PAJl?$3 1 0 3. Sifts 
X-f -/^-3 104. y\'-/r»J-3 10 5. £®SB3 1 0 
6lf5r#tf . *?6WS-^»3 I 0 2*?Z<?)tem*m 

[0 1 1 1 ] 024 <C) {itA^f;U3>e.x-^ 
40 -b'/myfi-i') T* 1 ). *«£320 1. 

3 202. Sftg»3 2 03. fitftx^ -/-J-3 204. ^ 
*»3 2 0 53*£tr. *5£tfl{i*^^3 2 0 

[01123024 ( D ) Jirf-^/UMr Y xrv-fT' 
ft*). *(*3 3 0 1. 3*1^3 3 0 2. T-AS3 3 0 
3^5r^-tf . *56W*±-^3i3 3 0 2-^-?-<7)(6<7>fI-^| 
WHJUcaffl-r * ^ t & . 
[ 0 1 1 3 3 02 4 ( E ) liTn^AfcEftLfciatt 

50 0. **340 1. a^nS?3402. Xtf-^g?340 
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3. l£IS«Stfc34 04, JSffX-f ^3 4 0 53?£-& 153904. Sff^7f390 5. 7^x^3906 
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igtial Versatile Disc). CD 9 0 3 . $tt&3 9 0 4**<?>fc<om*ffl8fflS&&m 
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[01 141024 (FlUfy^^vT* 1 ), * #4004. ftffX-f •>-•*- 4 0 0 5, 7^7^4006 
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[01151025 (A)li7DyM7Dy'i??- *JBB{A3Si5S!4 1 0 St&mth Z 
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tr. *&HBtt&WIIS3 6 0 1 »--3S:flMM-S«,&3t *MH O-fV^-fcLh d#£30-f >-f-felt) £0 
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9* *#370K gtt*at3702. 37-370 4fc, JgtMffl^H^iJIIfcM 1 ~-9<0£<7)£ 
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7 0 2O-«£f8(^£^ B ?sj^3 8 08 J ?>-?-<?>te 20 TS*. 
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[0 1171&&. H25 (C)tt. 025 (A) Sl^ [$«»02!>£] *90^mLitmtbZ.klZX 9, 151 

02 5 ( B ) 4itfc{tSjSSt^S3 6 0 1. 3 7 0 2cr> Tt^tX Z k 
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0 2Ji, 3BR*^^3801. $7-3802, 3 80 agSJP^fc. if7--/H£rfT&l.\ ^futteft 

4-3806, ^^D^7?i7-3803, 7')X E^mfflglimzTFT&Gmt&k* BSlBTFT^m 

A380 7, ?6&3I^S1:3 8 08, {5fflH«380 mfl«imfr>-^t'-A«X^/^-<?){f ^.O^ (Cfit 

9, Sat3^R3 8 1 0-C«Jft3*l5. SUtf3K£jS3B3 8 StiSflS^gfflT-ifcS. 
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***R»tTfcJ:v\ ? A. 
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(1 

29 
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